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(54) Diagnostic and/or therapeutic treatment apparatus, particularly for nuclear magnetic 
resonance Imaging 

(57) A machine for diagnostic and/or therapeutic 
treatment, particularly for Nuclear Magnetic Resonance 
Imaging, comprises, in combination therewith, a table 
(2) for supporting the patient, with at least one periph- 
eral recess (302) in the surface of the table (2) or of a 
part thereof (102) The recess (302) is complemented by 
a side (201) of the operating surface forming part of the 
structure of the machine, particularly of the delimitation 
walls of the cavity or chamber for accommodating the 
patient. 
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Description 

[0001] The invention relates to a machine for diag- 
nostic and/or therapeutic treatment, particularly a 
Nuclear Magnetic Resonance Imaging machine, com- 
prising, in combination therewith, a table for supporting 
the patien^which t able is en gageable and disengagea- 
ble from part of the structure of the machine. 
[0002] At present, patient tables, especially those 
for bearing the patient during diagnostic and therapeutic 
treatment, by using machines for diagnosis and therapy, 
are deemed to be separate from the structure of these 
machines. In order to allow limbs or anatomic regions of 
the patient body to be inserted into the operating area of 
the machine, such as an operating surface, a chamber 
or a cavity two solutions are essentially applied. 
[0003] When machines allow to do so, the table, 
having a substantially conventional shape is fully or par- 
tially inserted into the structure thereof. This solution 
involves a huge size of machines, which have a very 
high purchase and installation cost. Large machines are 
generally cumbersome and heavy and cannot be 
placed in premises having a normal construction as 
regards volume and resistance of floors. This involves 
cost increases, which are added to the higher cost of 
the machine. 

[0004] In Nuclear Magnetic Resonance imaging 
machines, the weight problem is important, and the 
dimensional problem also affects installation costs 
when, for instance, machines must be enclosed by 
shielding cages which, by their huge volume, usually 
have no light construction. 

[0005] An alternative solution, generally used with 
low and medium size and low and medium cost 
machines, particularly in Nuclear Magnetic Resonance, 
consists in simply placing tables next to the operating 
surfaces, chambers or cavities of machines. This can be 
also done by providing coupling constraints between the 
two structures, in order to obtain certain relative posi- 
tions, although the machines and the table are always 
separate and distinct units, as regards both construction 
and structural synergy. The overall dimensions of the 
machine with the addition of the table increases consid- 
erably and, substantially, to ah extent corresponding to 
the dimensions of the table. When, e.g. in Nuclear Mag- 
netic Resonance machines, a limb or anatomic region 
of the patient is to be positioned inside a cavity or onto 
an operating surface, the patient has to be moved, or 
convertible arm-chairs must be provided, which have 
tilting parts or the like, or the dimensions of the support- 
ing surfaces of tables have to be limited to a part of the 
patient body, i.e. to the part which is intended to stay 
outside the cavities, chambers or operating surfaces. 
[0006] Anyway, the above solutions do not involve a 
synergic relationship between the table and the 
machine, or the chambers, cavities or operating or work 
or intervention surfac s thereof. 
[0007] Further problems also arise when the patient 



is to be disposed in different orientations within a prede- 
termined range. Here, conventional tables, particularly 
when combined with low or medium cost machines, 
involve a considerably larger potential overall size of the 

5 table-machine combination. 

[0008] The invention has the object to provide a 
patient table which, by using comparatively simple and 
ine^eWslveTnlians^ e and user- 

friendly, particularly with diagnosis and/or therapy 

jo machines. . 

[0009] The invention achieves the above purposes 
by providing a machine in combination with table as 
described above and in which the table is provided with 
at least one peripheral recess in its supporting surface 

is or in a part thereof which recess is complemented by a 
side of the operating surface forming part of the struc- 
ture of the machine, particularly of the delimitation walls 
of the cavity or chamber for accommodating the patient. 
[0010] According to a further characteristic, each 

20 recess is associated to a removable insert for comple- 
menting the supporting surface. These parts may be 
coupled in different manners and by using different 
means. 

[0011] One embodiment provides that said 
25 recesses have a much smaller size than the overall sup- 
porting surface of the table and that they form open 
spaces in said supporting plane, such that they can be 
covered by the patient body without affecting the sup- 
port thereof. 

30 [0012] In a preferred embodiment, a table has, for 
instance, a plurality of these recesses, which can be 
provided in the area of the upper limbs and shoulder, in 
the area of the neck and head, and in the area of the 
lower limbs, such as the knee, the foot or similar, i.e. in 

35 the end areas of the table. 

[001 3] According to the size of recesses, there may 
be also provided more of them, for instance in the trunk 
area. 

[0014] The means for coupling the complementary 
40 inserts are preferably of the sliding type and are pro- 
vided partly on said inserts, and partly at the delimiting 
edges of recesses. 

[0015] Said means may be also provided on the 
general operating surface of a machine for diagnostic 

45 testing and for therapeutic applications. 

[001 6] According to a further characteristic, in order 
to provide adaptability to several different sizes of oper- 
ating or work surfaces, inserts may be modular and 
modules may also have different shapes, so as to allow 

so them to fit the different possible shapes of the operating 
surfaces. 

[0017] A further characteristic of the invention 
advantageously provides a table which is transversely 
divided into two parts, preferably but not necessarily 
55 substantially in the median area, which parts comple- 
ment each other in jointed coupling. 
[001 8] A preferred construction provides that a part 
of the table is provided, at its periphery, with a preferably 



2 



3 



EP 0 995 397 A2 



4 



circular guide, completely surrounding it, and extending 
from one end to the other of the end side of said part of 
the table, said end side being opposite to the end con- 
nected to the other part of the table. 
[001 9] A particularly advantageous configuration of 5 
this table provides that a part of the table has a recess 
whose medianjixis is oriented coaxially to the central 
longitudinal axis of the table, which recess has its open 
side at the end side of the part of the table wherein it is 
provided, which is opposite to the side connected to the 10 
other part of the table. 

[0020] Here, the part of the table with the recess at 
its end side substantially consists of a U-shaped frame, 
whereas the guide for jointing it to the other part of the 
table is attached all around said U-shaped frame. is 
[0021] The U-shaped frame may also have a circu- 
lar outside perimeter, coaxial to the arched jointing 
guide. 

[0022] Particularly, in order that a certain relative 
orientation can be maintained between the two parts of 20 
the table, there are provided removable means for lock- 
ing the two parts of the table in the different angular 
mutual orientation positions. 
[0023] The two parts of the table may have two legs 
each, disposed so that the table can be self-supporting, 25 
whereas each part cannot be self-supporting in the 
work position, without the other. 
[0024] Alternatively, each part may have such a 
number of legs as to enable a self-support thereof, 
when separated from the other part. All legs may be 30 
wheeled. 

[0025] Legs may be arranged in such a manner and 
number that the table may be used as a conventional 
transport table. 

[0026] Thanks to the above characteristics, the 35 
table in accordance with the invention may be integrated 
in or complemented by any work or operating surface or 
any side or wall for delimiting operating chambers or 
cavities of diagnosis or therapy machines. 
[0027] The mutual penetration of the work or oper- 40 
ating surface and the table allows a considerable reduc- 
tion of the overall size. Modular solutions of removable 
complementary inserts allow a table to fit several differ- 
ent operating or work surfaces. The latter are not only 
work surfaces or operating zones of the machines, but 45 
may be also surfaces equipped for performing manual 
interventions. Hence, one table can fit several different 
operating conditions, so that the patient need not be fre- 
quently transferred for the different interventions. 
[0028] The embodiment providing a table divided so 
into two separate parts, which may be oriented in any 
angular position on the horizontal plane allows to simply 
orient the patient with respect to the operating or work 
surface, to the operating chamber or cavity, which com- 
plement the recess of one of the two parts of the table. ' 55 
[0029] - Particularly the invention relates to a Nuclear 
Magnetic Resonance Imaging machine, combined with 
a table. This machine has at least one surface or side 



which delimits a chamber or a cavity or a station, 
wherein at least one part of the patient body, or specific 
limbs or anatomic regions are to be positioned, the table 
being integrated in the structure of the machine so that 
the at least one side of the chamber or cavity for accom- 
modating the patient or limbs or anatomic regions of 
his/her body is at least part of the supporting surface of 
^We^tableTTRD^the'taBle is integrated in the structure of 
the machine in such a manner that the at least one side 
of the chamber or cavity for accommodating the patient 
or limbs or anatomic regions of his/her body comple- 
ments the supporting surface of the part of the table 
associated thereto, in the recess area. 
[0030] The recessed part of the table advanta- 
geously has sliding means for coupling to the side of the 
machine which is designed to complement the 
recess/es, for instance by means of sliding guides, pref- 
erably along a rectilinear sliding path, directed towards 
the open side of the recess. 
[0031] Shock-absorbing, or yielding end-of-stroke 
means are also provided. 

[0032] The table advantageously consists of a part 
having the form of a frame whose inner edge has a U- 
shaped profile, opening on the end side towards the 
side of the machine which delimits or defines the cham- 
ber or the cavity or the surface for bearing the patient, or 
parts of his/her body inside the machine, whereas a 
second part of the table is coupled to the first part, so as 
to allow free orientation on the horizontal plane. 
[0033] . This arrangement is particularly advanta- 
geous with machines having access apertures for the 
patient body on at least three sides of their perimeter. 
[0034] Particularly, the table provides considerable 
advantages, when used in combination with Nuclear 
Magnetic Resonance Imaging machines. In such 
machines, this configuration, equals that of a machine 
having a C-shaped magnet, i.e. whose cavity may be 
accessed from three sides of its perimeter. Here, the 
lower horizontal side of the cavity is the side or surface 
which is to complement the U-shaped recess of the 
table. 

[0035] With such a construction of the magnet, the 
two parts of the table can have an angular range for 
mutual orientation of about 180°. 
[0036] However, if the magnet is composed of two 
horizontal plates, separated by two or three columns, ^ 
the angular positions for mutual orientation can extend 
over 360°, excepting the positions in which the outer 
part is in line with the columns or uprights. Advanta- 
geously, in order to allow the table to be simply coupled 
to the magnet, i.e. to the side which delimits the cavity, 
the arched guide for the second part of the table has an 
angular extension of less than 360°, since it is inter- 
rupted at the end aperture of the recess. The orientation 
angular width between the two parts of the table can be 
determined in this case by coupling the table on the dia- 
metrically opposite part of the magnet structure. 
[003?] According to a further improvement of the 
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invention, particularly referred to Nuclear Magnetic Res- 
onance Imaging machines, a receiving coil is provided 
in combination with the above magnet, and with the 
above table, which coil can be fixed in one or more pre- 
determined positions inside the cavity of the magnet, 5 
and can be rotated about an axis parallel to the angular 
displacement angle covered by the outer part of the 
table. Thus the receiving coil may be rotated accofd r ^^' 
ingly to the angular position of the table with respect to 
the machine and consequently to the different positions 10 
of the patient. 

[0038] Here, advantages are obtained from provid- 
ing removable means for locking the receiving coil in 
any angular position. 

[0039] According to a further characteristic of the 15 
invention, the magnet of the Nuclear Magnetic Reso- 
nance Imaging machine has at least one or more rigid 
shielding members for at least partially closing at least 
one of the open sides, which can be moved between a 
position for opening and a position for at least partially 20 
closing at least one side, said member/s being made of 
an electrically conducting material or anyway coated 
with layers made of an electrically conducting material. 
[0040] The shielding member is preferably hinged 
about an axis so as to oscillate into said two positions, 25 
there being provided, on at least one side thereof, elec- 
tric contacts interacting with other electric contacts 
arranged on a stationary abutment on the magnet 
and/or on the C-shaped frame of the part, of the table 
associated to one of the sides of the magnet cavity. 30 
[0041 ] Particularly, referring to a C-shaped magnet, 
the shield is intended to close completely or at least 
partly the side which is substantially opposite to the ver- 
tical closed branch of the magnet structure, while leav- 
ing both lateral apertures of the perimeter, transverse to 35 
said closed branch of the magnet structure, at least 
partly open. 

[0042] In a magnet configuration having two oppo- 
site poles, only connected to each other by a small 
extension of the perimeter or in several small areas, e.g. 40 
by means of uprights, such as columns or the like, more 
than one of such shielding members may be obviously 
provided. In this case, the shielding members may have 
such an extension as to complement each other in cov- 
ering the whole perimeter, either contacting each other 45 
in the closing condition or not. Moreover, in the operat- 
ing condition, in order to provide free passages for the 
part of the patient body remaining outside the imaging 
cavity, the individual covering members at the passage 
zones may be kept in the lifted position and a shielding so 
closure may be provided by means of flexible members, 
such as cushions, curtains, sleeves, or else, being elec- 
trically conductive and connected both mechanically 
and electrically to the rigid covering members, in the 
closing condition, on both sides of the through part of 55 
the patient body and to the patient body and/or to the 
table or to electrically conducting fastening members 
provided on the table, as better disclosed in a recent 
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European patent application, published by the same 
owner as the present one, with no. EP 0 825 450. 
[0043] The above arrangements may be also 
applied to the embodiment providing a C-shaped mag- 
net in which the shield leaves the two opposite open 
sides at least partly free. 

[0044] F urther, these arrangements might be used 
"to allow trie parts mat the rigid shielding member leaves 
open to be alternately and completely closed, which 
might allow to provide an aperture that may be alter- 
nately closed along the extension of the shielding mem- 
ber, and that is meant to close the open side of the 
cavity, opposite to the transverse side for connecting the 
two poles. 

[0045] Here, when an integration to the extension is 
required to close the cavity completely, in addition to 
flexible or anyway deformable closing members, parts 
of a rigid wall, possibly connected, both mechanically* 
and electrically, to the remaining extension part of the 
shielding member, may be provided. 
[0046] According to a further embodiment of the 
invention, the C-shaped magnet is mounted on a cart 
and is designed to complement a recess of a table with 
the lower horizontal side of the magnet cavity. 
[0047] This variant is a low-cost solution for very 
small systems. 

[0048] The invention addresses further improve- 
ments, which form the subject of the dependent claims. 
[0049] The characteristics of the invention and the 
advantages derived therefrom will appear more clearly 
from the following description of certain exemplary 
embodiments, illustrated without limitation by the 
accompanying drawings, in which: 

Fig. 1 is a perspective view of a first embodiment of 
the invention, in which the machine comprises a C- 
shaped magnet with horizontal poles and a table 
consisting of two parts, which are jointed or may be 
oriented on the horizontal plane, the table being 
uncoupled from the magnet. 
Fig. 2 is a perspective view like that of fig. 1, in 
which the table is coupled to the magnet and the 
part of the table outside the magnet is angularly dis- 
placed, with its longitudinal axis being oriented per- 
pendicular to the longitudinal axis of the part of the 
table coupled to the magnet and with a rigid shield- 
ing member in the lifted position. 
Fig. 3 is a view like that of fig. 2, in which the shield- 
ing member is lowered to the position in which it 
closes the open front side. 
Figs. 4 and 5 are two perspective views of two dif- 
ferent receiving coils having a rotatable fastening 
base. 

Figs. 6 and 7 are sectional views, with respect to a 
radial plane, of the rotatable fastening base of the 
receiving coils as shown in figs. 15 and 16, with the 
position locking means being operated and idle 
respectively. 
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Figs. 8 to 10 are top plan views of the means for 
locking the receiving coil fastening base as shown 
in figs. 4 to 7 in angular position. 
Figs. 1 1 and 12 are perspective views of the front 
and rear side respectively of a second exemplary 
embodiment of the invention. 
_ Figs. 13 to 19 are plan views of the machineas 
shown in figs. 1 1 and 12 in severafdifferent operat^ 
ing conditions. 

[0050] The embodiments illustrated herein particu- 
larly relate to a Nuclear Magnetic Resonance Imaging 
machine in combination with a table according. This 
combination shall not be deemed to be limited to the 
scope of the invention. In fact, instead of the lower hori- 
zontal side 201 of the magnet cavity, which side 201 
complements the recess 301 of the table, the part for 
complementing the recess 302 of the table may consist 
of work or operating surfaces, or sides for delimiting 
operating chambers of any type and/or of any machine 
for diagnosis and/or therapy. 

[0051] Since in Nuclear Magnetic Resonance 
machines, the problems to reduce costs and dimen- 
sions are very important, and still directly connected to 
each other, the combination illustrated and described 
herein consists of a table and of a Nuclear Magnetic 
Resonance Imaging machine, and particularly includes 
a low or medium cost and a low or medium sized 
machine. 

[0052] Referring to figs. 1 to 3, a Nuclear Magnetic 
Resonance Imaging machine comprises a magnet part 
1 . The magnet shown in these figures is C-shaped and 
defines a cavity with three open sides of its perimeter, 
while being delimited by an upper side 101, a lower side 
201 and a vertical side 301 . These three sides are the 
cover of the magnetic structure and of other operating 
members, which is made of an appropriate material, 
e.g. of plastic or the like, and has a recess 401 , in a pre- 
determined area, for accommodating the fastening 
base of a receiving coil (see figs. 15 and 16). 
[0053] The free end edges of the upper and lower 
sides 101 and 201 are rounded, preferably with a semi- 
circular profile. 

[0054] A table 2 is associated to the magnet 1 . The 
table consists of two parts 102, 202. The part 102 has a 
supporting surface having a hollow 302 having a shape 
complementary and a size corresponding to the lower 
side 201 of the magnet 1, while it can have any outer 
shape, preferably a circular segment shape with an 
angular extension of more than 180°, such as to fully 
surround the central U-shaped hollow, prefereably with 
a circular rounded portion. The part 102 of the table is 
designed to be fitted around the side 201 of the magnet 
1 , which complements the supporting surface. The part 
102 of the table is supported by at least a pair of 
wheeled 4 legs 3, which are provided at least in the end 
side for connection to the other part 202 of the table, 
also supported by a pair of wheeled 4 legs 3, being pro- 



vided on the end side opposite to the one connecting to 
the part 1 02. The supporting surface of the two parts of 
the table is at the same level as the side 201 of the mag- 
net 1. The part 202 of the table, named outer part in the 

5 disclosure and claims, rests, at the end connecting to 
the part 102, on a guide 5 which is supported so as to 
project downwardly, towards the connecting end of the 
part 202 of the table, by vertical pins 6 and by radial pins 
7, arranged radially inside the guide 5. The guide 5 

10 advantageously consists of a cylindrical section which is 
, arched according to the outer cylindrical profile of the 
part 102 of the table. The part 102 of the table has a 
covering case 402, for covering the supporting legs and 
other members, which, in the magnet-coupling condi- 

15 tion, superposes the case 501 of the magnet, providing 
the machine with a particularly pleasant continuous 
aspect. 

[0055] Thanks to this construction, the table 2 may 
be coupled to the magnet 1, thus forming a complete 

20 supporting surface for the patient, having such a size as 
to be able to comfortably bear the patient body, while 
reducing the overall dimensions, i.e. the part of the table 
projecting out of the magnet. Further, the so-called 
outer part 202 of the table can rotate about the part 1 02, 

25 which is coupled to and complemented by the lower 
side 201 of the magnet 1, in such a manner that it can 
have any orientation on the horizontal plane with 
respect to the part 102. Here, the C-shaped structure of 
the magnet provides an angular orientation range of 

30 about 180°, hence allowing to dispose the patient along 
an axis parallel to the vertical side 301, along an axis 
perpendicular thereto, or along axes with intermediate 
directions on both sides of the axis perpendicular to the 
vertical side 301. 

35 [0056] In combination with machines having mag- 
nets with different conformations, the rotation of the part 
202 with respect to the part 102 can be either reduced, 
for instance by using magnets with two open sides per- 
pendicular to each other, or extended, for instance by 

40 using magnets in which the cavity is only defined by two 
sides, e.g. the upper horizontal side and the lower hori- 
zontal side, whereas the poles associated to said two 
sides are spaced by uprights or columns, whose 
number and size can vary from at least 1 to 2, 3 or more. 

45 [0057] . In order to use this table, for example to 
transport the patient, the part 102 may have a pair of 
wheeled legs also at the ends of the branches of the U- 
shape. Also, a removable member may be provided for 
closing the hollow, thereby completing the supporting 

so surface, for example by sliding engagement means. 
[0058] According to a further characteristic of the 
invention, which is particularly clear in figs. 4 to 10, a 
receiving coil 30 can be applied to the magnet 1 , on the 
lower side 201. This coil may be either annular or C- 

55 shaped, as shown in figures 15 and 16. Since the 
patient may have different orientations with respect to 
the magnet, by rotating the part 202 of the table with 
respect to the 102 associated to the magnet, the r ceiv- 
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ing coil 30 must be oriented accordingly. Here, the coil 
30 has a fastening base 31 which can be rotatably 
mounted and locked in temporary position in the recess 
401 of the side 201 of the magnet The base 31 of the 
receiving coil 30 has a circular lower hollow 131 , which 5 
is designed to be inserted on a guide disc 32. The guide 
disc 32 is mounted in the recess 410 of the lower side 
201 of the magnet 1 and forms a box for accommodat- 
ing a mechanism with radial wedges for locking the 
base of the receiving coil 30. to 
[0059] The locking mechanism comprises three 
wedges 33, which are accommodated in such a manner 
as to be able to slide along radial guides 34 formed in 
the guide disc 32, and open at the peripheral walls of 
said guide disc 32. A control disc 35 is mounted in such 15 
a manner as to be able to rotate about its own axis 
inside the guide disc 32. The control disc has three axial 
projections 135, coinciding with the wedges 33 and 
each engaged in an inclined slot 133 of the correspond- 
ing wedge. A control lever 36, pivoted coaxially to the 20 
control disc 35 and rotatably engaged therewith by an 
axial tooth 37 of the disk, engaged in a corresponding 
aperture of the lever in a radial intermediate position 
between the peripheral edge and the center, of the con- 
trol disc 35, project out of the guide disc 32. By angu- 25 
. larly displacing the control lever 36, the control disc 35 
is caused to rotate and, thanks to the axial projections 
135 engaged in the inclined slots 133 of the wedges 33, 
the latter are alternately moved radially out of the 
peripheral edge of the guide disc 32 or radially back- 30 
wards. 

[0060] In the peripheral wall of the circular recess 
131 of the base 31 of the receiving coil, there is pro- 
vided, at the same level as the radial wedges 33, an 
annular throat whose width substantially corresponds to 35 
an intermediate thickness of the radial wedges 33. 
When said wedges 33 are moved radially outwards, 
they penetrate the peripheral annular throat 231 of the 
peripheral wall of the recess 131 of the base 31, 
whereby the base 31 , with the receiving coil, is locked in 40 
position, the guide disc 32 being non-rotatably fastened 
in the recess 401 of the lower side 201 of the magnet 1 . 
[0061] Advantageously, as shown in figs. 6 and 7, 
the base 31 of the receiving coil 30 extends to the bot- 
tom side of the recess 401 for accommodating the guide 45 
disc 32, whereas the radial wedges 33 have, at their 
radial outer end, a perfectly upper horizontal side, while 
the lower side, i.e. the one oriented towards the bottom 
of the recess 401, is inclined. In this way, the radial 
wedges 33 also cause the base 31 of the receiving coil so 
30 to be clamped against the bottom side of the housing 
recess 401 in the lower side 201 of the magnet 1. In 
order to provide a certain elasticity of the clamping 
movement, between the upper side of the guide disc 32 
and the facing bottom side of the circular recess 131 in 55 
the base 31 , elastic means 38 are provided. These elas- 
tic means advantageously consist of an annular seal, 
having a preferably round section, that is an O-ring, 



made of an elastic material, such as rubber or the like, 
and being held in an annular coaxial throat formed in the 
upper side of the guide disc 32. If required, several 
annular seals of this type may be provided, disposed 
concentrically. 

[0062] Relating to the features according to figures 
4 to 10 1 showing the receiving coil for the Magnetic Res- 
onance Imaging Apparatus it is important to stress ouf 
that also the broader combination of the sole receiving 
coil with the sole MRI Apparatus is considered by leav- 
ing out the table. In fact such combination of receiving 
coil and apparatus might be applied also when conven- 
tional tables or seats are used with the MRI Apparatus. 
[0063] In any case the angularly displaceable 
receiving coil has a particular relevance in combination 
with the MRI Apparatus and in combination with the par- 
ticular kind of table according to the invention. Indeed 
the rotatable receiving coil takes particular functional 
relevance when one part of the table might rotate 
around the other part of the table secured to the MRI 
Apparatus. 

[0064] Figs. 1 1 to 1 9 show a second embodiment of 
the invention. In this exemplary embodiment, the mag- 
net 1 has a comparatively small size as regards the sur- 
faces of the sides 201 and 101, and especially the depth 
of the lower side 201 of the magnet 1 is smaller than the 
overall width of a table 2 of an approximately conven- 
tional size. 

[0065] The dimension towards .the closed or sub- 
stantially closed vertical wall 301 is also a submultiple of 
the length and/or width of the table 2. In this example, 
the side 201 has an arched or semicircular or U shape. 
The table 2 has, in the area substantially corresponding 
to the shoulder and to the upper limbs and in the area 
corresponding to the leg and to the lower limbs, a 
recess 302, which can be normally closed by a remova- 
ble, complementarily shaped member 502. This remov- 
able complementary member 502 may be, for example, 
inserted in and removed from its position by using sim- 
ple sliding guides (not shown in detail), which can con- 
sist of a peripheral throat formed in the wall of the 
recess 302 or of the completion member 502 and of a 
rib formed in the peripheral wall of the other part. 
[0066] As shown in the figures, the recesses 302 
have such a size that they do not affect the comfortable 
support of the patient on the table 2, since they can be 
bridged by the patient body with no effort and ensuring 
the support thereof. 

[0067] k When the width of the table allows to do so, 
a recess 302 may be also provided at the end side of 
the table 2, for head and neck testing. However, the con- 
figuration as shown in the figures also allows head and 
neck testing by appropriately positioning the patient on 
the table without affecting its support and comfort. 
[0068] The magnet is small and may be mounted 
on a cart structure 40. The table, shown in the figures as 
stationary, may be also provided with supports in the 
form of a cart. 
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[0069] Figs. 13 to 19 show several different opera- 
tion modes of the machine-table combination according 
to this variant embodiment. 

[0070] Referring to figs. 1 to 3, the magnet 1 may be 
provided with a member 41 for shielding electromag- 5 
netic noise, which is designed in the form of a rigid oscil- 
lating cover. - 

[0071] In the illustrated embodiment, the 'shielding ~~ 
member 41 has such an extension that it only substan- 
tially closes the open side opposite to the vertical closed 10 
side 301 of the cavity of the magnet 1 . Obviously, shield- 
ing members with different extensions may be also pro- 
vided. 

[0072] A U-shaped frame 1 41 whose shape is com- 
plementary to the outside perimeter of the upper side of 15 
the magnet 1 is hinged so as to be oscillate about a hor- 
izontal axis, parallel to the closed vertical side 301 . The 
axis is substantially at the same level as or at a slightly 
higher level than the upper side 1 01 of the magnet 1 and 
extends by a closing shield 241 into the area of the open 20 
side which is parallel or substantially opposite to said 
closed side 301. This shield or extension 241 may be 
formed of one piece with or removably fastened to the 
U-shaped frame 1 41 . The shielding member 41 is made 
of an electrically conducting material, or is coated by a 25 
layer made of an electrically conducting material. At the 
peripheral edges and possibly also at the faces of the U- 
shaped frame 141 which superpose the peripheral 
edges of the. upper part of the magnet 1, whereto the 
frame is hinged, there are provided electric connection 30 
means which interact with complementary means dis- 
posed in a coincident position on the surface of the part 
102 of the table and/or on the side 201 of the magnet. 
Along the free peripheral edges which leave two oppo- 
site passages open, there may be provided similar fas- 35 
tening and electric connection means for fastening and 
connecting electrically other complementary parts of 
the shield, either rigid or flexible for closing the aperture 
completely, or for flexible closing elements having 
means for electric connection to and clamping against 40 
the patient body and/or the table, as described in a pre- 
vious patent application, published by the same owner 
as the present one and already mentioned herein. Obvi- 
ously, this shield can be adapted to the shape of the dif- 
ferent magnet conformations and may be also provided 45 
in a slightly modified shape even with respect to the 
embodiment of figures 1 1 to 19. - 
[0073] It is to be noted that similarly as in the case 
of the receiving coil. The shielding device has particular 
relevance in combination with the MRI Apparatus and so 
the table according to the invention. However, the 
shielding itself might be provided also in a broader com- 
bination comprising only the MRl-Apparatus and the 
shielding device itself but not the table, or at least the 
particular table according to the invention. 55 
[0074] According to another feature of the inven- 
tion, resulting from fig. 11, in combination with at least 
one of the recesses 302 of the table there might be pro- 



vided a set of inserts 502' which progressively reduce 
the dimension of the recess 302 in order to adapt these 
dimensions to different sizes or different shapes of 
working surfaces 201 of diverse MRI Apparati or other 
machines. 

[0075] These inserts 502' can be coupled to each 
other and to the recess of the table like modular ele- 
ments, and modules might have different shapes, so as 
to allow them to fit the different possible shapes of the 
operating surfaces 201. The coupling elements might 
be mechanical, such as pins and correspondent insert 
holes in the facing surface of adjacent inserts modules 
502* . Alternatively or in combination the coupling 
means might be for example straps of the kind of the so 
called VELCRO ™. Further known coupling means that 
might appear obvious to the expert of the art may be 
used alternatively or in combination with the above cited 
ones. This feature is only shown in combination with the 
table of fig. i 1 but it might as well applied to the table 
according to the previous embodiment of the invention 
according figures 1 to 3. 

[0076] According to a further feature to the machine 
and particularly to the table a surface for scanning a 
body part under the influence of force is provided, this 
surface indicated with 6 in figs. 16 e 19 is secured to the 
table. The means. for securing the said surface to the 
table may be of whichever known kind, for example one 
or more securing rods protruding form the lower edge of 
the surface and being engageable in correspondent 
holes in the table. The securing rods may be toothed 
and may cooperate with removable tooth engaging 
means located in the holes for regulating the height. - 
The securing rods may also be telescopic having radial 
means such as screws for blocking them in the desired 
elongation position. Obviously other securing means 
might be provided as for example securing brackets 
which are disegnageably fixed to the table frame. 
[0077] Obviously, the invention is not intended to be 
limited to the above description and illustrations, but 
may be greatly varied, especially as regards construe- . 
tion, without departure from the guiding principle dis- 
closed above and claimed below. 

Claims 

1. Machine for diagnostic and/or therapeutic treat- 
ment, particularly a Nuclear Magnetic Resonance 
Imaging machine, comprising, in combination 
therewith, a table (2) for supporting the patient 
which table is engageable and disengageable from 
part of the structure of the machine (1), character- 
ized in that the table (2, 102, 202) is provided with 
at least one peripheral recess (302) in its surface or 
in a part thereof which recess is complemented by 
a side (201) of the operating surface forming part of 
the structure of the machine (1), particularly of the 
delimitation walls of the cavity or chamber for 
accommodating the patient. 



7 



13 



EP0 995 397 A2 



14 



2. A Machine as claimed in claim 1, characterized in 
that each recess (302) of the table is associated to 
an insert (502) for complementing the supporting 
surface, which is removable. 

3. A machine as claimed in claim 1 or 2, characterized 
in that said recesses (302) of the table have a much 
smaller size than the overall supporting surface of 
the table (2) and that they form open spaces in said 
supporting plane, such that they can be covered by 
the patient body without affecting the support 
thereof. 

4. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the table (2, 102) 
has a plurality of these recesses (302), particularly 
at least two or three recesses (302) arranged in the 
area of the upper limbs and shoulder, in the area of 
the neck and head, and in the area of the lower 
limbs, such as the knee, the foot or similar, i.e. in 
the end areas of the table. 

5. A machine as claimed in one or more of the preced- 
ing claims, characterized in that at least one recess 
is provided in the trunk area of the table (2, 102, 
202) . 

6. A machine as claimed in one or more of the preced- 
ing claims, characterized in that there are provided 
means for coupling the complementary inserts 
(502) which are preferably of the sliding type and 
are provided partly on said inserts (502), and partly 
at the delimiting edges of recesses (302) of the 
table (2, 102,202). 

7. A machine as claimed in one or more of the preced- 
ing claims, characterized in that, in order to provide 
adaptability to several different sizes of different 
operating or work surfaces (201), inserts (502) can 
be coupled to each other and to the recess of the 
table like modular elements, and modules have dif- 
ferent shapes, so as to allow them to fit the different 
possible shapes of the operating surfaces (201). 

8. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the table (2) is 
transversely divided into two parts (102, 202), pref- 
erably in an approximately median area, which 
parts complement each other in jointed coupling. 

9. A machine as claimed in one or more of the preced- 
ing claims, characterized in that a part of the table 

. (102) is provided, at its periphery, on the side con- 
necting to the other part (202) with means (5) for 
anglularly displacing the second part (202) with 
respect of the first part (102) by mantaining the sup- 
porting surfaces of both parts substantially parallel 
one with respect to the other. 



10. A machine according to claim 9, characterised in 
that a part of the table (102) has a recess (302) 
whose median axis is oriented coaxially to the cen- 
tral longitudinal axis of the table (2), which recess 
5 (302) has its open side at the end side of the part of 
the table (102) wherein it is provided, which is 
opposite to the side connected to the other part 
(202) of the table. 

10 1 1 . A machine as claimed in one or more of the preced- 
ing claims, characterized in that the part (102) of 
the table (2), whereto the guide (5) is associated 
has at least one recess (302) at the end side oppo- 
site to the one connecting to the other part (202) of 

75 the table (2) and substantially consists of a U- 
shaped frame, whereas the arched guide (5) for 
jointing it to the. other part (202) of the table (2) is 
attached all around said U-shaped frame, extend- 
ing from one end to the other of the end side of said 

20 part (1 02) of the table, said end side being opposite 
to the end connected to the other part of the table. 

12. A table as claimed in one or more of the preceding 
claims, characterized in that the recess (302) has a 

25 , U shape, whereas the first (1 02) of the table have a 
circular outside perimeter, coaxial to the arched 
jointing guide (5) and the second part (202) of the 
table has a circularly arched surface at the end fac- 
ing the first part. 

30 - ■ 

1 3. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the two parts of the 
table (102, 202) have two legs each (3), disposed 
so- that the table (2) can be self-supporting, 

35 whereas each part (102, 202) cannot be self-sup- 
porting in the work position, without the other. 

14. A table as claimed in one or more of the preceding 
claims, characterized in that each part (102, 202) of 

40 the table may have such a number of legs (3) as to 
enable a self-support thereof, when separated from 
the other part, whereas the legs (3) may be 
wheeled (4) or not. 

45 15. A table as claimed in one or more of the preceding 
, claims, characterized in that the structure of the 
table (2) and the arrangement of the legs (3) is such 
that the table may be used as a conventional trans- 
port table. 

50 

16. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the table (2) or at 
least the part (102) of the table which can be 
directly coupled to the operating surface of the 

55 machine and more precisely to the magnet part (1), 
can be removed and separated therefrom. 

1 7. A machine as claimed in one or more of the preced- 
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ing claims, characterized in that it is a Nuclear Mag- 
netic Resonance Imaging machine having a C- 
shaped magnet, i.e. whose cavity may be accessed 
from three sides of its perimeter, and in which the 
lower horizontal side (201) delimiting the cavity is s 
the part designed to complement the recess (302) 
of the table (2). 

18. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the magnet (1) 10 
consists of two horizontal plates, separated by two 

or three columns, and has such means for coupling 
the table (2) and the side (201) has such a shape, 
as to allow the table to be coupled and the support- 
ing surface of the table (2) to be complemented by is 
insertion of said side (201) into the recess (302) of 
the table in at least two different directions. 

19. A machine in particular a Nuclear Magnetic Reso- 
nance Imaging machine having a working side or 20 
surface (201) delimiting the cavity for the patient ■ 
and having means for securing on it a receiving coil 
(30, 31), characterized in that the coil (30, 31) can 

be fixed in one or more predetermined positions 
inside the cavity of the magnet (1), and can be 25 
rotated about an axis perpendicular to the side or 
surface (201). 

20. A machine in particular a Nuclear Magnetic Reso- 
nance Imaging machine according to one or more 30 
of the preceding claims characterized in that the 
table (2) is composed of two parts (102, 202), that 
may be oriented in different relative angular posi- 
tions on the horizontal plane, while the coil (30, 31) 
can be fixed in one or more predetermined posi- 35 
tions inside the cavity of the magnet (1 ), and can be 
rotated about an axis parallel to the angular dis- 
placement angle covered by one part (202) of the 
table (2) with respect to the other part (102). 

40 

21. A machine as claimed in claim 19 or 20, character- 
ized in that the base (31) of the receiving coil (30) 
has removable means (32, 33, 34, 35, 36, 37. 38) 
for locking the receiving coil in any angular position. 

45 

22. A machine as claimed in claim 21, characterized in 
that the receiving coil (30) has a fastening coil (31) 
comprising a stationary part (32) for anchoring it to 
the corresponding side (201) of the magnet cavity 
and a part (3 1 ) which is rotatable with respect to the so 
anchoring one and is integral with the receiving coil 
(30). 

23. A machine as claimed in claim 22, characterized in 
that rotating contacts can be integrated in the rotat- 55 
able base (31, 32), for simultaneous electric con- 
nection of the receiving coil (30) to the machine or, 

an electric connection cable outside the coil (30) is 



provided, having a connector whereto one or more 
plugs, also outside the base (31) of the receiving 
coil (30) can be plugged. 

24. A machine as claimed in one or more of the preced- 
ing claims 20 to 23, characterized in that the locking 
means consist of radial wedge-shaped cursors 
(33), which can be moved radially into a retracted 
and an extracted position with respect to a station- 
ary housing (32), and interact with a set of wedging 
recesses or with an annular wedging throat (131) in 
the rotatable base (31) in a surface facing towards 
said wedging cursors (33). 

25. A machine as claimed in one or more of the preced- 
ing claims 20 to 24, characterized in that it has a 
stationary abutment surface (201), facing towards a 
stop surface for the base (31) of the coil, there 
being provided means for clamping said stop sur- 
face against the abutment surface (20 1 ), which can 
be operated at the same time as the removable 
means for locking in position the receiving coil (30). 

26. A machine as claimed in claim 25, characterized in 
that said clamping means consist of wedge-shaped 
cursors (33), which have a face opposite to the 
abutment surface and parallel to said abutment sur- 
face (201), whereas the face turned towards said 
abutment surface is inclined towards it from the free 
side for wedging the wedge-shaped cursors (33). 

27. A Nuclear Magnetic Resonance Imaging machine 
having at least two plane surfaces delimiting the 
cavity for the patient characterized in that the mag- 
net (1) has at least one or more rigid shielding 
members (41) for at least partially closing at least 
one. of the open sides, which can be moved 
between a position for opening and a position for at 
least partially closing at least one side, said mem- 
ber/s being made of an electrically conducting 
material or anyway coated with layers made of an 
electrically conducting material. 

28. A machine as claimed in claim 27 or in one or more 
of the preceding claims, characterized in that the 
shielding member (41) is preferably hinged about 
an axis so as to oscillate into said two positions, 
there being provided, on at least one side thereof, 
electric contacts interacting with other electric con- 
tacts arranged on a stationary abutment on the 
magnet and/or on the part (1 02) of the table associ- 
ated to the side (201) thereof. 

29. A machine as claimed in claims 27 or 28, character- 
ized in that it has. a U-shaped magnet, wherein the 
shield (41) is intended to close completely or at 
least partly the side which is substantially opposite 
to the vertical closed branch (301) of the magnet 
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structure (1), while leaving both lateral apertures of 
the perimeter, transverse to said closed branch 
(301) of the magnet structure, at least partly open. 

30. A machine as claimed in claims 27 or 28, character- 
ized in that it has a magnet configuration (1) having 
two opposite poles (101, 201), only connected to 
each other by a small extension of the perimeter or 
in several small areas, e.g. by means of uprights, 
such as columns or the like, whereas more than 
one of such shielding members are provided (41), 
which have such angular extensions as to comple- 
ment each other in covering the whole perimeter, 
either contacting each other, both mechanically and 
electrically, in the closing condition or not. 

31 . A machine as claimed in ore or more of the preced- 
ing claims 27 to 30, characterized in that in the 
areas in which said members do not contact each 
other mechanically and electrically, e.g. at the pas- 
sages for the patient body, flexible shielding mem- 

• bers are provided, such as cushions, curtains, 
sleeves, or else, which are electrically conductive 

- and connected both mechanically and electrically 
to the rigid covering members, and which delimit 
the open area, and to the patient body and/or to the 
table or to electrically conducting fastening mem- 
bers provided on the table (2). 

32. A machine as claimed in one or more of the preced- 
ing claims 27 to 31, characterized in that the sides 
that the shielding member (41) leaves at least par- 
tially open can be closed by rigid or flexible shield- 
ing members, which can be mechanically 
removably fastened to the parts which delimit the 
aperture and can be electrically removably con- 
nected to the parts which delimit the aperture. 

33. A machine as claimed in one or more of the preced- 
ing claims 27 to 32, characterized in that the mag- 
net (1) is of the C-shaped type and the rigid 
shielding member (41) has a U-shaped frame 
(141), with the free ends of the U branches being 
fastened to the opposite ends of an oscillation axis 
which is perpendicular to the open sides of the 
magnet structure (1) and transverse to the closed 
vertical side (301) of the magnet (1) connecting the 
two sides (101, 201) associated to the poles. 

34. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the U-shaped 
frame (141) has, in the part which is substantially 
diametrically opposite to the hinging axis, an exten- 
sion (241) which is designed to close the open side 
of the magnet, opposite to said vertical closed side 
(301 ) and extends until it abuts on the side (201) of 
the cavity of the magnet (1), associated to the table 
(2), which is complemented by said side (201), 



there being provided means for electric connection 
between the shield (41) and said stop part (201, 
102). 

5 35. A machine as claimed in claim 34, characterized in 
that the extension (241) of the shield (41) can also 
extend partly on the two opposite sides parallel to 
the branches of the oscillating U-shaped supporting 
frame (141) 

10 

36. A machine as claimed in one or more of the preced- 
ing claims, characterized in that the hinging axis is 
at the same level as one of the two opposite sides 
(101) of the magnet (1) associated to one of the 

15 poles and preferably, but not necessarily, of the 
upper horizontal side (101). 

37. A machine as claimed in one or more of the preced- 
ing claims, characterized in that means for electric 

20 connection between an electrically conductive case 
of the magnet (1) and the rigid shielding member 
(41) may be also provided along the U-shaped 
oscillating frame. 

25 38. A machine as claimed in one or more of the preced- 
ing claims, characterized in that it is a Nuclear Mag- 
netic Resonance Imaging machine having a C- 
shaped magnet, or a magnet composed of two 
opposite horizontal plates connected by columns, 

30 preferably two columns, at a small distance from 
each other, and mounted on a cart, whereas the 
lower horizontal side (201) delimiting the cavity of 
the magnet (1) is designed to complement a recess 
(302) of a table (2), said side (201) of the magnet 

35 (1 ) having a smaller surface than the table (2), pref- 
erably both in width and in length and anyway such 
a surface that a housing recess of said side (201) 
may be covered by the patient body without affect- 
ing the support thereof by the table. 

40 



45 



50 



55 



10 



EP 0 995 397 A2 




11 



EP 0 995 397 A2 




12 



EP 0 995 397 A2 




ft ft 




f7fS 



13 



EP 0 995 397 A2 




14 



EP 0 995 397 A2 




15 



EP 0 995 397 A2 




Fi f ll 




16 



EP 0 995 397 A2 




EP 0 995 397 A2 




18 



(19) 



J 



EuropSisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(12) 



(11) EP 0 995 397 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

03.05.2000 Bulletin 2000/18 

(43) Date of publication A2: 

26.04.2000 Bulletin 2000/1 7 

(21) Application number: 99119482.0 

(22) Date of filing: 30.09.1999 



(51) Int CI. 7 : A61 B 5/055, A61 B 6/04, 

" T 601 R 33/28 



,(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
NIC NL PTSE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 05.10.1998 ITS V980052 

(71) Applicant: Esaote S.p.A. 

15033 Casale Monferrato (AL) (IT) 

(72) Inventors: 

• Carrozzl, Alessandro 
19126LaSpezia(IT) 



• Rezzonico, Fabio 
22100 Como (IT) 

• Contrada, Orfeo 
16154 Genpva (IT) 

• Sarasso, Gianni 
16128 Genova (IT} 

• Fachinato, Alessio 

16010 SanfOlcese (GE) (IT) 

(74) Representative: 

Karaghiosoff, Giorgio A. 

C/O Studio Karaghiosoff & Frizzi S.a.s 

Via Pecorile 27/B 

17015 Celle Ugure(SV) (IT) 



CO 
< 

cn 

CO 

a> 
o> 

o 

Q. 
m 



(54) Diagnostic and/or therapeutic treatment apparatus, particularly for nuclear magnetic 
resonance imaging 

(57) A machine for diagnostic and/or therapeutic 
treatment, particularly for Nuclear Magnetic Resonance 
Imaging, comprises, in combination therewith, a table 
(2) for supporting the patient, with at least one periph- 
eral recess (302) in the surface of the table (2) or of a 
part thereof (1 02) The recess (302) is complemented by 
a side (201) of the operating surface forming.part of the 
structure of the machine, particularly of the delimitation 
walls of the cavity or chamber for accommodating the 
patient. 




Primed by Xerox (UK) Business Services 
2.167 (HRSJ/3.6 



EP0 995 397 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 9482 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



X 
A 



X. 

Y 

A 



A 
A 
A 

X 

A 

X 
X 



Citation of document with indication, where appropriate, 
of relevant passages 



US 5 743 264 A (P.M. BONUTTI) 
28 April 1998 (1998-04-28) 

* column 1, line 15 -line 33 * 

* column 1, line 51 - column 2, 

* column 4, line 20 - line 61 * 

* column 5, line 59 - column 6, 



line 47 * 
line 35 * 



US 3 466 439 A (K.M.E. SETALA) 
9 September 1969 (1969-09-09) 

* column 2, line 21 - line 68 * 

* column 3, line 28 - line 73 * 

* column 4, line 36 - column 5, line 14 * 

US 5 329 924 A (P.M. BONUTTI) 
19 July 1994 (1994-07-19) 

* column 3, line 9 - column 4, line 46 * 

* column 5, line 13 - column 6, line 16 * 

* column 6, Hne 58 - column 7, line 62 * 

US 2 845 543 A (S.A.B. HANSEN ET AL.) 

29 July 1958 (1958-07-29) 

* column 2, Hne 16 - column 3, line 4 * 

* column 3, Hne 36 - line 65 * 

US 5 541 515 A (K. TSUJITA) 

30 July 1996 (1996-07-30) 

* column 1, line 28 - Hne 35 * * 

* column 3, line 11 - Hne 65 * 

DE 352 306 C (H. HtiGELMANN) 

* page 1, line 18 - Hne 28 * 

US 4 062 518 A (P.M. STIVENDER ET AL.) 
13 December 1977 (1977-12-13) 

* column 2, line 64 - column 4, Hne 6 * 

-/- . 



The present search report has been drawn up for all claims 



Placa of aaaicn 

THE HAGUE 



Oat* ol completion of the satrch 

29 February 2000 



Relevant 
to claim 



1-9 
17,19 

1-3 

5-10,13 
16 

11,12 
16 

1,8,17 . 



1-3,5,9, 
10,13,15 
20 



1-3,8, 

16,17 

20,21 



1 " 
9-11 

1,26-28, 
31,32 



CATEGORY OF CITED DOCUMENTS 

X : particularly retevant It taken alone 

Y : particularly relevant it combined with another 

document ol the same category 
A : technological background • 
0 : non-written disclosure 
P : intermediate document 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



A61B5/055 

A61B6/04 

G01R33/28 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



A61B 

G01R 



Examiner 

R1eb, K.D. 



T : theory or princple underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application ' 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
• document 



2 



EP 0 995 397 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 9482 



DOCUMENTS CONSIDERED TO BE RELEVANT* 



Category 



A 
A 

D,A 



Citation of document with indication, where appropriate, 
of relevant passages 



DE 43 32 398 A (UNIVERSITY OF CALIFORNIA) 
31 March 1994 (1994-03-31) 

* column 3, line 8 - line 28 * 

* column 4, line 17 - line 29 * 

* column 5, Mne 8 - line 50 * 

EP 0 825 450 A (ESAOTE S.P.A.) 
25 February 1998 (1998-02-25) 

* column 5, line 30 - column .6, line 20 * 

* column 10, line 46 - column 12, line 15 
* 



The present search report has been drawn up for all claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



1,13-17 

38 



1,17,27, 
29-32,37 



TECHNICAL FIELDS 
SEARCHED <tnt.CL7) 



Place of search 

THE HAGUE 



Date ot completion of the Match 

29 February 2000 



Examiner 

Rieb, K.D. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant If combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document . 



T : theory or priricple underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



3 



EP 0 995 397 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
- ON EUROPEAN PATENT APPLICATION NO. EP 99 11 9482 



This annex lists the patent lamily members relating to the patent documents cited in the above-mentioned European search report 

rne members are as contained In the European Patent Office EOPflteW * '*'' " " "" *" ' " '- " ' 

The European Patent Office is in no way liable for these particulars which are merely given tor the purpose of information. 

29-02-2000 



Patent document 




Publication 




Patent family 


Publication 


^ cried in search, report 


date 




member(s) 


date 




A 

A 


28-04-1998 


US 


5577503 A 


26-11-1996 








US 


5349956 A 


27-09-1994 








US 


5640958 A 


24-06-1996 








US 


5562094 A 


08-10-1996 








US 


5542423 A 


06-08-1996 








US 


5329924 A 


19-07-1994 








IIC 

uo 


OoHJDOU A 


A£_rtft 1 Art/I 

06-09-1994 


lie lAAKA'iQ 


A 

A 


09-09-1969 


NONP 
nuiic 






US 5329924 


A 


19-07-1994 


US 


5349956 A 


27-09-1994 








us 


5562094 A 


08-10-1996 








IK 
uo 


DD//DUJ A 


20-11-1996 








. us 


5542423 A 


06-08-1996 








us 


5640958 A 


24-06-1997 








IK 

Uo . 


0/«*JtO»l A 


28-04-1998 








us 


5343580 A - 


06-09-1994 


US 2845543 


A 


29-07-1958 


NONE 






US 5541515 


A 


30-07-1996 


JP 


7194569 A 


01-08-1995 


DE 352306 


C 




NONE 






US 4062518 


A 


13-12-1977 


CA 


1094695 A 


27-01-1981 








DE 


2749826 A 


11-05-1978 








FR 


2370463 A 


09-06-1978 








JP 


53077192 A 


08-07-1978 








JP 


61017501 B 


08-05-1986 


DE 4332398 


A 


31-03-1994 . 


US 


5305749 A 


26-04-1994 








JP 


6261876 A 


20-09-1994 


EP 825450 


A 


25-02-1998 


IT 


RM960591 A 


23-02-1998 








US 


5986531 A 


16-11-1999 





For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



4 



